. Calculated pyranose ring puckering populations (%) and relative free energies (ΔG, kcal mol -1 ) from the 10 µs simulations: GlcNAc In this table θ=O5-C1-C2-C3-C4-C5 (not O6-C2-C3-C4-C5-C6) , therefore the carbon number should be incremented by 1 (i.e. All calculated data for 1-8 are derived from 10 µs simulations (also see Computational Methods).
Key:
 Reference calculated and experimental values not from this work are italicised and underlined  Mono: data for the free aqueous monosaccharide (calculated or experimental)
 HA: mean values from NMR for internal GlcNAc rings in a hyaluronan oligosaccharide  Experimental errors are estimated to be ± 0.2 Hz  10 µs simulations were split into 1 µs sub-sets to compute standard deviations (at most ± 0.4 Hz) Errors in computed puckering relative free energies (derived from populations, relative to the lowest energy pucker), were calculated by splitting each 10 µs trajectory into 10 x 1 µs sub-trajectories, in which the 3D-data were randomly selected. The puckering populations and free energies were then calculated using successively more randomly selected data. These analyses showed that using 80% of the randomly selected data (equivalent to an 8 µs trajectory of random 3D-data) gave extremely small errors in computed relative free energies (±0.01 kcal mol -1 ) for puckers less than or equal to 5 kcal mol -1 above the lowest energy pucker. At 7 kcal mol -1 above the lowest energy pucker the error was ±0.2 kcal mol -1 and the largest calculated errors were ±0.6 kcal mol -1
, which were evident at > 9 kcal mol -1 above the lowest energy pucker. , tabulated in S28) were derived using the Amber tool ptraj and the method of Prompers & Brüschweiler (JACS 2002, 124, 4522) . A step and correlation time of 10 ps and 10 ns were employed. The following double exponential function was used to fit the time correlation curve and extract S 2 (as parameter c, where x=time).
f(x) = c+a*exp(-t/k1)+b*exp(-t/k2) Autocorrelation function and the fitting function f(t) for the Gal-H2LFuc-H5 bond vector in molecule 1. 
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